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The notion thal mdmduals value the preservation of water resources independent of their own use of

these isd d. Issues in defini

this value, termed

value,” are

ic models are employed to assess the role of existence value in bcneﬁl-eost analy;ts. The motives

underlying existence valuc are shown to matier to

ing; of bene-

fits. A stylized contingent valuation experiment is used to siudy * attitudy di jects to

improve water quality in the Chesapeake Bay. Survey resulis indicaie that altruism is one of the motives
underlying existence value and that goods other than environmental and natural resources may provide

existence benefits.
INTRODUCTION
The hlstory of the application of beneﬁt-cost analysis re-
cords i broad pts to include intangibles in

benefits or costs. Ecksteiu (1958, p. 41), writing in the 1950s,
d: how to calculate the costs and benefits of activi-
ties such as navigation and flood contro! which have market
prices, but concludes that “purposes such as recreation must
.. be judged on other criteria.” But a decade and a half later,
Howe [1971] di how to the benefits of water
recreation for purposes of benefit-cost analysis. As economists
have refined their methods of estimating recreational benefits,
a new criticism has arisen. What about the benefits to people
who value the development of a water resource project, or an
improvement in water quality, but who cannot be immediately
xdcnuﬁed as members of a paruculat user group?
ists have resp d to this criticism by constructing
two kinds of measures of the benefits of water resource devel-
P d with the uncertainty of future
returns and d with the but not the
use of the resource. Both notions of benefits have their origin
in Krutilla’s [1967) essay, “Conservation Reconsidered” and
stem from his experience in applying benefit-cost analysis to
water resource projects. Research on existence value is part of
the evolution of benefit-cost analysis of water msource proj-
ects, representing an pt to includ ly un-
measured intangible benefits.

Below we give 2 more precise definition of existence value,
but for now simply define it as an individual’s willingness to
pay for a change (or to avoid a change) in the provision of a
resource with no prospects or no intention of enjoying in situ
services from the resource. Existence value as a p

i P

While formal of exi value are li empiri-
cal evidence of existence value has been of two sorts. First, we
have indirect evidence based on people’s willingness to join
organizations such as Save the Bay groups, the Sierra Club,
Audubon Society, etc., organizations which are active in re-
source conservation. Such activity, not always based on use,
seems to be an underutilized source of revealed preferences
implying existence value. Seoond, many of the more formal
inquiries using i ion are ably ized by
Fisher and Raucher [19841 They give evidence that nonuse
benefits of imp: in water quality (which include
option value as well as existence value) tend to be some frac-
tion of the use value of hanges. Other h (eg.,
Walsh et al., 1985; Schulze et al., 1983] shows that existence
value is greater than use value, and in the Schulze et al. [1983]
case, is substantially greater.

The measurement of nonuse benefits such as existence value
has been of particular interest to researchers concerned with
the preservation of water resources. Several water resource
valuation studies have add d the problem of estimati
such benefits. Studies by Mitchell and Carson ([1981]; US.
surface water resources) and Cronin ([1982); Potomac River)
have employed contingent valuation to estimate intrinsic
values associated with water quality. Studies by Desvouges et
al. ([1983): Monongahela River), Walsh et al. {({1978]; South
Platte River), and Walsh ez aL ([1985] wild and scenic Col-

orado rivers) obtained of value for
water quality via oontmgem valuatwn.
While ists have pted value as some-

thing worth measuring, they have not reached a consensus on
the models which underlie the measurement. We pose several

benefitcost analysis merits some thought because it harbors
the potential for quite large benefits of water resource projects
and because those benefits are less susceptible to disproof than
benefits from the direct use of the resource. The conclusion
that every houschold in the United States would pay
$1.00/year to attain swimmable water in the Chesapeake Bay
¥ields not just a large number but a number which is hard to
Tefute. When dealing with existence value, more than other
sources of value, we need to concern oursclves with the
question, “What are we measuring?” rather than “What is the

Reasurement 7°.
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juestions whose are ambig in current thinking
Our questions relate primarily to definitions of existence
value. Should existence value be distinguished from off-site use
values? Does the nature of the resource matter when es-
blishi of exi and use value? Do the mo-
tives which give rise to existence value matter? Is existence
value limited to natural resources, ie., the “biological and
geomorphological variety” of which Krutilla [1967) speaks?
Attempting to answer these questions will help our under-
standing of the role of existence value in benefit-cost analysis.

THE ACCOUNTING DEFINITION OF EXISTENCE VALUE
We begin by deriving the definition of existence value from
the minimum cost function. Details about the following sum-
mary can be found in the works by McConnell {1983] or
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Smith et al. [1985]). Let the preference function by U(x, R),
where x is an n-dimensional vector of commodities purchased
at the price vector p, and R is a resource, such as water
quality, water levels, or water releases, whose existence may be
valued, The { cost of ob g utility levet u is given
by the standard cost function

Clp, R. u) = min [xp|U(x, R) = u] )

Let x be partitioned such that x = (x*, x°), where x* is a
veclor of ct dities I y to R. For ple, for
=(x,, X,) x, could be recrmuonal visits to a river and x,

of a magazine which e news about the river.
Let p* be the price vector that sets the Hicksian demands for
x* to zero. Then the existence value E of a change in the
resource from R, to R, is the change in the cost of obtaining
utility » at prices p*

E=Cp* Ry, u)~

"

Cp*, Ry, 1) 2
The change in use value from the change in the resource is the
sum of the change in the areas under the Hicksian demand
curves for x* at the appropriately defined limit prices. At R,
the sum of the areas under the Hicksian demand curves is
given by C(p*, R,, u) — C(p, R,, u). The change in this value,
which we call § for site or use value for a resource change, is
given by
§=C(p*, Ry, u) — Clp. R,, )

- {C(p‘. R, u)—-Clp,R,, “)} A3)

By adding existence and site value we obtain the accounting
identity of total value

T=Cp, R, u)— Clp. R,, u}
=E+S @

We use these definitions in
value,

ing and using

Issues IN DEFINING ExISTENCE AND USE VALUE

The first issue we discuss concerns the precise definition of
existence value. How are existence and use values to be dis-
tinguished? At one extreme is the notion that any complemen-
tarity between the resource and market commodities connotes
use. For example, when one reads a magazine article about
Yellowstone, is one gaining use value from the resource? This
view of existence value is found in the work by Randall and
Stoll [1983). The other perspective (see, for example, Smith et
al. [1985]), would equate existence value to any use of the
resource which does not utilize in situ services. One may also
find this view in the work by Krutilla and Fisher {1975, p.
124).

Does it matter whether we define existence value as any
off-site enjoyment of the resource service flows, or require it to
be enjoyment of the resource not complementary to any mar-
keted good? The is part pragmatic and part sub
tive; the pragmatic part concerns measurement. If we define
existence value in its most broad sense, then we hold out the
hope that we can measure at least part of the existence value
from a resource change as changes in the areas under the
demand curves for commodities not connected with in situ
use. For example, in principle, we measure existence value by
estimating the demand for books and articles about a lake and
show how these demands changed with the change in the
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Chis di of the possibl for pure
alue is i Jusive .... Definitions can be d in part as

- matter of taste. A set of definitions can be considered useful if it
urthers the research objective and leads (o usefu) answers to
neaningful questions and if the definitions are based on oper-
tionally meaningful distinctions.

> agree in general with these comments, but will argue for
crationall ingful distinctions in the Do Mo-
es Matter?.

THE NATURE OF THE RESOURCES

Does the nature of R affect measures of existence and use
ue? We find many different measures of R, even in the
itext of measuring existence value. For example, it can be
index of visibility [Schulize et al., 1983}, grizzly bears, and
horn sheep [Brookshire et al., 1983], an index of water
lity [Desvousges et al., 1983], or the availability of wild
| scenic rivers [Walsh et al., 1985]. But there are two views
r of in the of weak pl
ity and existence value. Each view helps to understand the
ure of a resource change. To maintain simplicity, assume
t R is weakly complementary to x, only, and that there are
off-site uses. When x; is zero, the only benefit from a
nge in R is pure existence value.

“irst, we can conceive of R as simply an index of quality, as
s most frequently used. In that case, R simply enters the
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C,% P, *** P Rew ) — Clp, R, u) = 0

Does this additional link between R and x, provide any ad-
ditional information? It suggests looking for existence value in
two ways. First, when individuals do not use a resource be-
cause they are priced out, we can look for existence value.
Second, when the resource level is so low that the technical
link involves no direct use, existence motives, that is, care
about the resource for reasons other than its direct use, will
induce existence value:

E = Clp, Rg. w) — C(p, R,, uw} @®

where Rg and R, are less than the critical minimum.

Does this distinction matter? Changes in R influence the
choke price for x,, so that reductions in R can bring x, to
zero without technical or implicit production finks. That is,
the p,* that satisfies x,(p,*) = 0 depends on R, so that with
enough reductions in R and the right complementarity be-
tween R and x,. p,* will fall. The case of the technical link
differs. When the link between x, and R is purely technical
and R falls below the critical minimum or essential level, then
no other levels of {p, -~ p,) will induce a positive level of x,

to be ch Thus the technical link infl behavior inde-
pendent of the utility function and the budg; i
H defining the as ial does not d

Y

the definitions of e;istence and use value. While it is possible
that resource levels may constrain use just as the level of use

ference function and is not part of any explicit or

duction process; it mercly enhances the enjoyment of use.
ond, R can be viewed as part of a production process.
en R is part of a process, minimum levels of R could be
ntial for x,. This view of R in the preference function
kes the link between x, and R a technical link. Denote the
ical minimum level of R as R, the level of the resource
ich reduces use to 2ero, and suppose that R, is less than

We are interested in changes in welfare induced by in-
asing the resource from its minimum level at R, to some
| R,. This approach is similar in spirit to work by Smith et
[1985]. In effect, we i duce a kind of sy y in the
ference function. Weak complementary would give

AU, x3, -+, X0 RYOR =0
le having R at R, implies
xl ux,(p, Ro)
=0

Ulx, Ro) = U(0, xy, -*-, x,, Ry}

- symmetry exists because when R is below some critical
imum Ry, changes in x, bring no net increases in utility.
tis, when R = R,,

AU(x, Ro)fox, =0 )

S 8Y Y also extends to the expenditure [

he classic result of Mdler [1974] concerning weak comp-
entarity simply states that when the price vector reaches
the expenditure function is stable with regard to the re-
rce level. Specifying R as an implicit but essential input
$ us another condition in the absence of existence value.
I'6‘°lml=lcv:lslmstlmnR_,c:l'ml.ugmintlxcprit:eofx,
¢ no impact on the expenditure function when there is no
tence value, broadly defined:

may joyment of the e ing for this
ph with the expenditure function app top
no special problems (an ple is given in the appendix).

Do MoTtives MATTER?

Economists are leery of analyzing motives, since typically
motives don’t matter, B: i value practi-
cally be linked with behavior, its estimation requires the tech-

iques of ing luation. Und ding the motives
that underlie value resp can help design and
interpret contingent valuation experiments. Further, under-
standing motives may alter the role of existence value in
benefit-cost analysis.

The lysis of ives must regretably begin with taxon-
omy. For our purposes, two broad motives may be discerned:
altruistic and intrinsic. We will be concerned in the analysis
below with altruism, but first a word about intrinsic motives.

Existence value which stems from intrinsic motives reveals a
concern about the state of the world. People may care about,
animals, and they may care about preservation and devel-
opment of natural areas, without regard to the well-being of
others. Care about the order of things may cause some people
to be worse off when they read about pollution events such as
toxic waste spills, regardless of whether such spills have long-
run consequences, because such events may violate a sense of
how the world should be ordered. The envir [ ethic is
closely linked with the intrinsic motive.

Despite the potential importance of intrinsic motives, we
corcentrate on altruism. We have no basis for judging which
motives are operative except to ask individuals. Both the pres-
ence of environmental groups and the observed positive re-

p to questious eliciting value can be explained
by altruism toward others, intrinsic motives, or indirect-use
values. It is instructive simply to recognize that intrinsic mo-
tives may exist and to note that these motives may also be

JEsr——
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relevant to the proper design and interpretation of contingent
valuation experiments.

Two kinds of altruism are plausible. People have individ-
ualistic altruism when they gain value from the enhanced well-
being of others, without regard to the manner in which the
gains of others were achieved. Paternalistic altruism motivates
people who gain value from the use of a particular good or
resource by others. Whether individualistic or paternalistic al-
truism (or neither) underlies preferences is an empirical
question. Our purpose is merely to suggest that both kinds of
altruism are possible.

Individualistic altruism can be directed toward heirs or
others of current or future i For simplicity, consid-
er a two-person world where person A is a nonuser and
person B is a user of a water resource R. (The principle results
of this section have been generalized in the work by Ma-
dariaga and McConnell [1984].) Assume that existence value
accrues to person A4 from the provision of R. If the underlying
motive is individualistic altruism, then we could envision
person A and B with preferences:

U4 = UAY,, UyY,, R) )]
U® = U%Y,, R) (10)

where U and ¥ are the utility and i levels, respectively,
for person i = 4, B. A unit increase in R yields existence value
to person A when

(QUA/aUXAUB/oR) > 0

Any good that yields value to person B, whether public or
private, would yield existence value to person 4.

S the ive behind exi value is paternalistic
altruism. If A is paternalistic solely toward B's use of R, then
(9) would be rewritten simply as

L

U4 = U4Y,, R) (11)
so that

OU%/6R >0  0U*/0Y, =0

We now show that motives are important because they can
determine whether existence value influences benefit-cost out-
comes. Consider a proposed project that would tax A and B in
order to pay for an increase in water quality from R, to R,.
Suppose we ask A the following stylized gent valuation
question, 0*: How much would you be willing to pay to have
water quality increased from R, to R,? We would expect A's
response to be positive if he is motivated by either kind of
altruism. Since A is not a user of the resource, the standard
procedure would be to interpret this response as his existence
value for the increase in water quality. However, depending on
A’s motives, this interp may be misleading.

Suppose person A’s existence value stems, at least in part,
from individualistic altruism. Since he is not told the value of
goods that must be sacrificed (other than his own contri-
bution) for the h he is not given the op-
portunity to compute the change in well-being of person B.
Hence there is no opportunity for a negative response. Sup-
pose Q* is rephrased as follows, 0**: How much would you
be willing to pay to have a project undertaken (positive dol-
lars) or stop a project from being undertaken (negative dol-
lars) that would tax person B and increase water quality from
R, 1o R,? The response to Q**, even if still positive, may be
lower than when no opportunity cost is presented to A. It may

even vary depending on the type of goods to be sacrificed by B
il A is motivated partly by paternalistic altruism. That is, A's
response may depend on whether B pays in higher taxes or
reduced services of some other public good. At some level of
opportunity cost, A will become willing to pay some amount
to prevent the resource change. Thus if existence value bids
are at least partially based on individualistic or paternalistic
altruism, efforts to use contingent valuation to estimate exis-
tence value must give respondents information about the size
and form of the costs that others must pay when a resource
enhancement project is undertaken.

We can make these results explicit. Consider a project that
increases water quality from R, to R, and costs C, to be paid
by B, the user. Bs surplus from the change (S;) is given im-
plicitly by

UdY; — S5 Ry = UMY, R)) (12)

Suppose that C > §,; ie, user benefits are less than costs.
Then benefitcost analysis may not give the correct decision if
it ignores benefits to nonusers. Under the payment scheme
when B pays, how much surplus does A get from the project
when he is motivated by individualistic altruism? A surplus
is given implicitly by

UAY, — S, UXY, — C, R,) = UNY,, UXY, R,)) (13)

Since UX(¥, — C, R;) < UXY,, R,) = UXY, — S, R,), A must
be compensated for the move, and hence S '+ {existence value)
is negative. Thus the aggregate benefits remain less than costs
after the inclusion of existence value

S,+8,<C (14

because C > S, and S, <0. When individualistic altruism’
prevails and the user pays all costs, adding in the surplus from
existence value from the nonuser does not change the benefit-
cost outcome. (This result may not hold in the case of N users
if the nonuser is more altruistic toward one group of users
than another group. See the discussion in the work by Ma-
dariage and McConnell [1984, p. 11])

A change in the distribution of costs cannot make benefits
exceed costs. If A is altruistic toward B, won't he help share
costs? Rewrite (13), letting w be A’s share of costs and (1 — w)
B’s share

UAY, — 5, ~ wC, UXY, — (1 — wiC, R,))
=U4Y, U{Ye R) (15

Expressions (13) has w = 0. Differentiating with respect to w
and observing how S, changes gives us

88, fow = [U,5U, 41U — 1]C (16)

where subscripts on U indi partial deri with respect
to arguments. If S ,/dw is less than zero, changing the cost
share cannot influence the benefit-cost outcome. When 5gand
C do not change and S, goes down, the inequality (14) will be
preserved.

The algebraic result above confirms intuition. A's willing-
ness to pay for the project will increase if he gets more utility
by giving B a dollar (U,*U,® is the rate of A’s utility change
from B's income increase) then he gets from having a dollar
himself (U,“). While such a result cannot be discarded com-
pletely, it scems extreme. Thus if the users cannot pay for the
project when w =0, then including individualistic altruism
when nonusers share the cost will not increase the benefits.
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TABLE I. Summary Resulis of Conti Valuation E
Praportion Proportion
of Yes Standard of Yes Standard

Scenario  Responses, Esror of Responses, Ercor of
Number Users Difference® Nonusers Dillerence

1 096 0.83

2 0.70 0032 0.69 0088

3 on 0.032 0.67 0088

4 0.49 0035 037 0.091

were grouped as users or nonusers. Users were de-
lmcd as all respondents who thought they might usc the Bay.
Respondents who felt certain that they would not use the Bay
for recreation at any time in the future were defined as nonus-
ers: nonusers accounted for 16.3% of the respondents.

Becasue only about 70% of those contacted agreed to re-
ceive the mail questi irc and t only 38% of those
who agreed aclually ccturned these questionnaices, these re-
sults should not be taken as representative of the population

The number of users and nonusers is 236 and 46, respectively.
*This number is the standard error of the diflerence between the
proportion in scenario | and the proportion of the given scenario.

The question of whether there are restrictions on the types
of resource good, action, risk, or regulation which provide or
deprive an individuat of existence value bears directly on the
issue of motives. Krutilla [1967] observed that historical and
cultural features and perhaps rare works of art can also pro-
vide service flows to those who do not use them. This same
conclusion is argued by Randall and Stoll [1983}, who suggest
that many different kinds of goods and services have poten-
tially significant existence value. Nevenhcl&ss. one view is that
there is hing special about ] and envir ]
resources that makes existence value from these resources
more significant than existence value from most or ail other
types of goods. This view may be based on the intuition that
existence value is likely to be most important for assets that
are unique, irreplaceable, and long-lived.

There is no easy answer to the question of the extent of
existence value. The answer lies with the unobserved motives
that give rise to existence value. For example, il the only
motive underlying an individual's existence value is individ-
ualistic altruism, then all kinds of goods consumed by others
would provide existence value to the individual based on the
extent of use values provided by each good. Characteristics of
natural assets such as uniqueness, irreplaceability, and fon-
gevity may for large exi value, but only in as
much as these characteristics increase the potential for use
value from natural assest. In contrast, if the source of existence
value is paternalistic altruism or an intrinsic concern for the
resource, then existence value may be greater from natural
versus man-made assets.

To summarize, motives for existence value matter. The ap-
plication of benefit-cost analysis is incorrect only when exis-
tence value is of sufficient magnitude to change the sign of
benefits less costs. When individual altruism is the prevailing

tive, the of exi value alter the
outcome of benefit-cost analysis. This conclusion suggests that
research on the nature of motives is a usefu! part of contingent
valuvation surveys.

Some EmpiriCAL EVIDENCE

This section presents some results of a stylized contingent
valuation experiment designed to provide information about

the motives behind existence value. The study population was

led. Further, the countcrfactual nature of the questions
nuses some doubt about the vahdny of the rapom But we
usc the contingent val k to gain insights into
motives, not 10 compute aggregate benefits and costs.

Respondents were asked to consider a series of situations
concerning public beaches surrounding the Chesapeake Bay.
They were asked to assume that water quality at these beaches
had fallen below a level acceptable for swimming. They were
told that a cleanup project could be undertaken that would
c!ean d'se beaches so that a water qualny level awepmble for
sw g was d and ined. Then resp
were asked the question, “Would you prefer that the cleanup
project be undertaken?" under four different scenarios: (1) no
additional information; (2) access to the beaches by the public
is permanently denied so that even if clean, the beaches will
not be used: (3) il the project is undertaken, taxes would be
raised so much that nearly everyone prefers that the project
not be undertaken (these taxes would be paid by individuals
other than the respondent); and (4) if the project is not under-
taken, funds would mslead be used to improve hospital ser-
vices in selected surrounding the Bay. The re-
spondent would never need to visit any of !hc improved hospi-
tals, and of all the people who care, half want the beaches
cleaned and hall want improved hospital services. The propor-
tion of yes responses for users and nonusers under each sce-
nario is given in Table L.

Responses to the question under scenario I are used as a
control to be pared with resp under scenarios 2
through 4. As was expected, most d preferred that
the project be undertaken under scenano 1. Nonuser re-
sponses of yes indicate positive existence value. The relatively
high number of nonusers exhibiting positive existence value is
consistent with the results of previous studies that have esti-
mated existence value. Note, however, that scenario 1 is pur-
posely ambiguous about project costs.

With access to beaches denied under scenario 2, the number
of yes responses to the question predictably declined. Since the

ber of p of yes declined when access was
denied, it appears that existence value, to at least some indi-
viduals, is related 10 others’ use. Thus altruism may be one
motive that underlies existence value. However, even with
access denied, most respondents preferred that the project be
undertaken. This may reflect the presence of intrinsic motives.
Finally. note the closeness of user and nonuser group re-
sponses under scenario 2. Since with access denied there can
be no users. yes responses from the user group will also indi-
cate posnme existence value. Thus the proportion of users and

hihi

e ing exi value was nearly identical.

defined as adult (age 18 or over) resid of the Washington,
D. C, and Baltimore Standard Metropolitan Statistical Areas.
A Random Digit Dialing Telephone Survey was used to con-
. tact 1057 individuals in the study area. Of those contacted,
o agreed to fill out and return a brief mail questionnaire
% fegarding water quality in the Chesapeake Bay, and of these
Z a1, 282 actually returned the questionnaires. The 282 re-

Scenario 3 differs from scenario 1 only in that respondents
were told that others would need to pay taxes to have the
project undertaken. The reduced number of yes responses
under scenario 3 indicates an underlying concern regarding
the income or well-being of others, ic., individualistic altruism.
Hence the conceptual results of the previous section appear to
have practical significance.
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Under scenario 4 the number of yes responses fell dramati-
cally pared with the under scenario 1. Since less
than one half of the nonusers preferred that the cleanup proj-
ect be undertaken, it appears that existence value from im-
proved hospital services is at least as great as existence value
from clean water in the Bay. Preferences for the cleanup proj-
ect or improved hospital services should not be interpreted as

g from individualistic altruism, since respondents
were told that an equal number of people preferred each proj-
ect. Nonuser preferences for one project or the other could be
based on paternalistic altruism or intrinsic motives. This result
is consistent with the hypothesis that existence value is not
confined to natural assets, even if the underlying motive for
existence value is not individualistic altruism.

The empirical results are consistent with the idea that indi-
vidualistic altruism is one of the motives underlying existence
value and that existence value accrues from at least some
man-made goods, even if individualistic altruism is ignored.
Interpretation of this experiment must be made with some
caution given the highly hypothetical nature of the questions
posed. Nevertheless, experiments such as this one may be our
only means to provide information regarding the motives un-
derlying existence value.

CoNcLUsION

Motives can matter. In some cases, existence value which
stems from individualistic altruism may have no impact on the
flualitative outcome of benefit-cost analysis. Further, underly-
ing motives matter to the proper design and interpretation of
contingent valuation experiments for eliciting existence value.
Existence value may be derived from goods other than natural
and environmental resources. fts omission from benefit-cost
analysis may mean lower costs as well as lower benefits. With-
out some knowledge of the setting, the resources, and the
issues, there is not a good case that omission of existence
value from benefits will result in too little conservation.

Existence value which stems from intrinsic motives, that is,
concern over the resource itself, rather than someone else’s use
of it, has an unambiguous effect on the measurement of bene-
fits. A useful line of msem'ch would appear to be dlscovcnng
how to use i hods to esti
value which ﬂows from the environmental ethic, the concern
for economic order, and other motives which pertam to exis-
tence of resources. Making exi: value on al-
truism attempts to incorporate a component of benefits in
benefit-cost analysis with a faulty structure.

APPENDIX: MEASURING EXISTENCE AND USE VALUE FROM AN
ESSENTIAL RESOURCE: AN EXAMPLE
Suppose utility is given by
Ulxy, x5, Ry =ax, +Inx, + b (A1)

where a and b are functions of R such that daféR > 0 and
0b/cR > 0. Suppose that a(R,) = 0, where R, is the critical
minimum level of the resource. This is a weakly complemen-

tary link. Thus when R = R_, x, = 0. The Hicksian demand
for x, is given by

Xy =[u—b—In(p,/ap,))/a

and the Hicksian choke price is

p* =ap; exp (u — b) (A2)
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use value component of (AS), based on the definition in
s the increase in use value (area under the Hicksian
and curve) created by a change from R, to R,. Since use
- is 2er0 at R, (because x, is zero at R,), this change in
/alue is simply the area under the Hicksian demand curve
2

U = C(p,* P2 Ra ) — Clp. Ry, 1)

= p, exp (u — H(R,)
Py
A
a(Rz) (a(Rz)PI)] @n

essions (A7) and (A6) add up to total value, as given in
 so that in principal at least, the case where the resource
sential causes no difficulty in the decomposition of total
¢ into usc and existence value.
his discussion of d posing use and value for
source change has been based on the fact that when R =
purchases of x, bring no utility and hence any positive
 of x, is & waste of money. What about the casc where R,
ices x, to zeto by a technical link, and not through the
tyﬁmcuon?Wewi\lgetthesammwaaswehave
ve.W‘nhRsR_,theexpendnure fnncuonlsmdcpendcnl
;» and the welfare analysis of ch in R exis-
:evalue only. When the change is from R, to R,, where
<R_<R,(cascz).w=mnproceedaswehavemthc
aple above.
Ve can summarize this result with another example. Sup-
= that R is the depth of water in a lake in feet. Let x, be
nming and R, = 3; i.c, when the depth is less than 3 feet,
nmmgmunposmblc.lixmenoevaluemanachedtokbe—

[u-— HRy) +1—
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The focus of the rescarch presented in this paper

U y of Wi Moadi

is to ask what types of values are relevant in the

valuation of wildlife species for benefit-cost analyses of projeas that may affect wildlife or its halmm.

d, with hasis on those p

First, the components of value for wildlife
! to the valuation of end:

are

speum.Amplemoddulhcnproposedandrmﬂtsfmman

application to valuing two of Wisconsin's endangered species of wildlife are presented. The empirical
results indicate that significant values may be associated with endangered specics of wildlife above and
beyond those that arise from viewing these species in the wild. We conclude that to overlook values for
wildlife species that go beyond common use values may result in a misteading project or policy decision.

INTRODUCTION
A major lssue in environmental benefit-cost analysis is how
to P and esti the total value of wildlife re-
ina i and usable This issue is partic-

ularly relevant for benefit-cost analyses relating to water re-
source projects. Such projects often have direct or indirect
effects on wildlife. For example, some types of water resource
projects affect fishery resources. Other types of wildlife, such
as waterfowl and nongame birds, can be affected because
water resources constitute a critical portion of their habitats.
H » both th ical and empirical problems confound
the monetary valuation of such effects.
Benefit-cost theorists are tending to agree that natural re-
values, including wildlife wvalues, can be roughly
grouped under the general headings of “use” and “intrinsic”™
values [Desvousges et al., 1983; Fisher and Raucher, 1984)

existence value argument would imply that some people in the
current generation may place a positive monetary value on the
preservation of the snail darter even though they never plan
on having any personal use for it. Still, questions remain
about whether people do hold such existence values and how
these values can be quantified.

Thc objectives of the research reported in this paper were to
d pa ptual fr k for examining the total value
ofa wnldlx!e resource and to use this framework to estimate
the values that Wisconsin residents place on the preservation
of two of Wisconsin’s endangered species of wildlife, the bald
eagle and the striped shiner. Although the bald eagle is classi-
fied as an endangered species in Wi its status has been
upgraded to a thr d sp at the federal level. The
striped shiner is a minnow whose primary habitat is in sec-
tions ol' the Milwaukee Rlver and it is not classified as a
fed d or gered species. While the survival

Use values are associated with the current uses of a
Intrinsic values comprise a catch-all category of values that
are not associated with current use. However, considerable
confusion still exists regarding the exact theoretical distinc-

y thr
of thﬁc specws in Wlsconsm does not appear to be affected by
an d t, they do provide an op-

P pioy

portunity to examme some of the types of wildlife values that

tions between these ies and the

are rel to benefitcost calcul for water

their components. In addition, the components of the mtnns:c
value gory have not always been clearly defined in a way
that is internally consistent.

Partly b of these ptual probl empirical re-
search on wildlife values has often d only on p
tive uses such as hunting and fishing. Nonconsumptive uses
like viewing wildlife are rarely studied, and values associated
with the pure of wildlife have been almost
completely ignored. (Notabl ptions to this are
the recent studies by Brookshire et al. [1983) and Stoll and
Johnson [1984)) A classic example of the latter issue is the
case of the snail darter and the Tellico Project. Proponents of
the Dam asked whether this relatively obscure fish, for which
there was no current known use, was worth preserving. The
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projects.

Thls paper is organized in the following manner. A concep-
ion of the p of the total value of a wildlife
is briefly di d in the followi ion. A theo-
retical model of total value, with the valuauon of bald eagles
as a case example, is presented in the third section. The esti-
mation of values is discussed in the fourth section. Actual
value estimates are presented in the penultnnate section and

the final section ins some

THe PROBLEM SETTING

Early valuation studies focused on the use benefits associ-
ated with environmental assets. However, only a subset of use
values were actually considered for empirical valuation. This
was especially true in regard to the valuation of wildlife re-
sources [Brown and Nawas, 1973; Davis, 1964; Gum and
Martin, 1975]. Only “consumptive use values” such as those
associated with hunting and fishing were typically estimated.
These so-called consumptive use values comprise an impor-




